Analysing traces of autoinducer-2 requires standardization of the Vibrio harveyi bioassay.
Autoinducer-2 (furanosyl borate diester) is a biologically active compound whose role as a universal bacterial signalling molecule is currently under intense investigation. Because of its instability and the low concentrations of it found in biological samples, its detection relies at present on a bioassay that measures the difference in the timing of the luminescence of the Vibrio harveyi BB170 sensor strain with and without externally added AI-2. Here we systematically investigated which parameters affected the fold induction values of luminescence obtained in the bioassay and developed a modified protocol. Our experiments showed that growth and luminescence of V. harveyi BB170 are strongly influenced by trace elements. In particular, addition of Fe(3+) within a certain concentration range to the growth medium of the preinoculum culture improved the reproducibility and reduced the variance of the bioassay. In contrast, trace elements and vitamins introduced directly into the bioassay caused inhibitory effects. The initial density and luminescence of the sensor strain are very important and the values required for these parameters were defined. Borate interferes with the detection of AI-2 by giving false positive results. The response of V. harveyi BB170 to chemically synthesized AI-2 in the bioassay is nonlinear except over a very small concentration range; it is maximum over three orders of magnitude and shows inhibition above 35 microM. Based on the modified protocol, we were able to detect AI-2 in the absence of inhibitors with maximum fold induction values for the positive control (chemically synthesized AI-2) of >120 with a standard deviation of approximately 30% in a reliable and reproducible way.